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CHAPTER IV
SEISMIC MONITORING SYSTEM - EM04

1.0 GENERAL REQUIREMENTS

The operation of the Seismic Monitoring System shall comply with DOE Order 5480.4
with regard to Environmental and Safety requirements, and to DOE Orders 420.1B and
430.1B with regard to Design and Construction Criteria.

The operation of the Seismic Monitoring System shall satisfy requirements of the Mine
Safety and Health Administration Title 30 CFR, Part 57. The revision of these codes in
effect at the time of design or design change shall apply.

Equipment assemblies and parts shall be commercially available, interchangeable,
standard products to the maximum extent possible.

Electrical systems and equipment shall be in conformance with the National Electrical
Code (NFPA 70), National Electrical Safety Code (ANSI C2), and applicable electrical
standards.

1.1 System Functional Requirements

Seismic monitoring is performed at two locations at the WIPP site. One is on the surface
near the Exhaust shaft and the other is 2150 feet underground on the floor of the mine
within the shaft pillar area. The two monitoring areas utilize identical equipment, perform
identical measurements, and are not interconnected in any way. The surface seismic
monitoring station initiates closure of the tornado dampers in the Waste Handling
Building ventilation system whereas the underground station performs no operational
function.

Additional seismic monitoring information is available from the United States Geological
Survey (USGS), and New Mexico Tech seismographs in the area. Geotechnical
Engineering also has numerous ground motion sensors in the underground. These
sources provide backup when a site seismic panel is unavailable or a seismic event is
below detectable levels. They are not part of System EMO04.

1.2 Subsystem and Major Components

1.2.1 Seismic System

The strong motion accelerograph system consist of tri-axial accelerometer sensors,
tri-axial seismic switch sensors, solid state recording systems, solid state playback
computer systems, graphics printers, floating battery DC, and power supplies,
Uninterruptible Power Supply (UPS) and interconnecting cables and connectors.

Site 120 VAC electrical power is brought into the Seismic Monitoring Panel and
distributed to the Power Supply Unit for the Seismic Switch, the Record Panel, Alarm
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Panel and Tri-axial Accelerometer Sensor, and to the UPS for the Playback and
Analysis Computer and Printer.

The Record Panel and UPS contain their own batteries and battery chargers to ensure
that these units and the remainder of the system will perform their seismic monitoring
function during and following an earthquake even if site electrical power is lost.

The Record Panel supplies 12 VDC to the Seismic Switch Sensor mounted on the
concrete slab outside of Building 413A. The front panel of the dual recorder chassis
contains two sets of four indicator LEDs and an access door to the PCMCIA flash
storage cards. An internally mounted follower relay provides a Design Basis Earthquake
(DBE) alarm signal to the Central Monitoring System (CMS) and a control signal to the
HVOO0 system for tornado damper closure.

The Seismic Switch Sensors, located on the outside concrete slab, are an over damped
tri-axial low frequency acceleration switch, with individually adjustable vertical (V),
longitudinal (L), and transverse (T) detectors that send a relay contact signal to the
Record Panel and follower relay whenever the ground acceleration in any one of the
three orthogonal directions exceeds the DBE acceleration value (0.1g). A signal
bandpass of 1-15 Hz was selected to preclude false triggering on non-seismic events,
such as industrial operation, vehicular and other local vibrations.

The Record Panel which then provides 12 VDC continuously to the Tri-axial
Accelerometer Sensors located on the outdoor concrete slab. It includes a 12-volt
battery and charger for uninterruptible power supply to the Record Panel. It also
contains relays for Seismic Recording, Seismic Event, Loss of AC, and Loss of DC
alarms which are connected to the Central Monitoring System for display and
annunciation in the Central Monitoring Room.

The Tri-axial Accelerometer Sensors consists of three independent, orthogonally
mounted (longitudinal, vertical, and transverse), highly damped, force balance
accelerometers. Each functions separately; supplying a voltage signal to the Record
Panel which is proportional to the acceleration in its orthogonal direction.

The Record Panel has a digital triggering system which continuously monitors the
signals sent by the Tri-axial Accelerometer Sensors to the dual recorders. When the
seismic motion exceeds the preprogrammed trigger threshold the recorder begins
sampling data concurrently on three channels, one channel for each of the orthogonally
mounted accelerometers, and stores it on a PCMCIA card. The recording continues for
a reselected amount of time after the seismic activity drops and remains below the
trigger threshold. The event data remains in memory until erased by the Administrator.

The Playback and Analysis Computer is an automatic data retrieval and analysis
system based on a high speed, industrial quality, and rack mount computer. The
computer remains on at all times monitoring the triggering activity of the Record Panel.
When the Record Panel records an event and has de-triggered the computer
interrogates the Record Panel and downloads the event files to retrieve the time history
data for automatic response spectrum analysis. If the preprogrammed response spectra
values of 0.015g, over a frequency range of 1 to 50 hertz, are exceeded a signal is
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generated to activate the Seismic Event alarm light on the Alarm Panel and audible and
visual alarms in the Central Monitoring Room. The Playback and Analysis Computer is
powered from an Uninterruptible Power Supply.

The System Printer automatically receives response spectra plots and an event
summary from the Playback and Analysis Computer for immediate printout following a
seismic event. The System Printer is powered from the same UPS that provides power
to the Playback and Analysis Computer.

Past events are saved on the computer and may be retrieved for printing or copying to
other media storage.

1.2.2 Surface Seismic Station

The electronics, signal conditioning equipment, computer, printer, and power supplies
are located in the Seismic Monitoring Panel which is housed in Building 413A.

The seismic sensors are all located on a single concrete slab (Free Field Station)
approximately ten feet east of Building 413A.

The seismic monitoring stations function provides signals to other systems.

1.2.3 Underground (U/G) Seismic Station

The U/G seismic station is identical to and completely separate from the surface seismic
station. The U/G free field station is located near the intersection of drift E-140 and
S-90. The U/G Seismic Monitoring Panel is located in the S-90 within the Electrical
Substation #1 area. The Alarm Panel in the U/G Seismic Monitoring Panel does not
provide a signal for tornado damper closure in the HV0O system.

1.3 Boundaries and Interfaces

The Seismic Monitoring Stations rely on the systems listed below in Table IV-3.

System Identifier Title
CF-GCO00 Plant Buildings, Facilities, and Miscellaneous Equipment
AUQ0 Underground Facilities and Equipment
CM-PCO00 Plant Monitoring and Communications
EDOO Electrical System
HV00 Heating, Ventilation, and Air Conditioning
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